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1. 

CROSSMEMBER CENTER SECTION 

FIELD OF THE INVENTION 

This invention relates to an improved crossmember for a 
vehicle. More specifically, this invention relates to a center 
section of a vehicle crossmember that is common for different 
frame rail heights. 

BACKGROUND OF THE INVENTION 

NASCAR racecars are primarily built in a two-step pro 
cess. The first step is construction of the chassis, which con 
sists of a central roll cage, a front clip, and a rear clip. A 
typical chassis is illustrated in FIG. 1. The second step is 
attachment of an outer body shell to the chassis. The chassis 
is constructed of round and square rails with varying thick 
nesses and dimensions. The size and shape of most of the rails 
(also called “tubes) used in the chassis is strictly mandated 
by the NASCAR sanctioning organization. 

Construction of the chassis is itself a four-step process. 
First, the trailing arm crossmember (TACM) is constructed 
and is used to set the reference frame of the car. In other 
words, application of all of the Subsequent parts in the chassis 
is based on the dimensions and position of the TACM. The 
next step is building the front and rear clips that attach to the 
main longitudinal frame rails. The front and rear clips are 
constructed according to Suspension "hard points' require 
ments of each team. The frame rails are also built to suit the 
heights required for different speedways. Different corners of 
a vehicle chassis can have different resting heights depending 
on the requirements of a given speedway. In the third step, the 
central roll cage is constructed. The roll cage consists entirely 
of round tubes of varying sizes and thicknesses. Lastly, the 
firewalls, floor pans, and roll cage are attached to the frame 
rails and the front and rear clips to complete the chassis. 
Traditional welding techniques are used according to 
NASCAR specifications during chassis construction. 
Due to varying frame rail height requirements and because 

all of the Subsequent parts in the chassis are dependent on the 
dimensions of the TACM, the construction of the TACM is an 
important step in the chassis construction process. The TACM 
consists of, as illustrated in FIGS. 2A-2D, a driveshaft hoop, 
trailing arm (also called “truck arm’) mounts, and the cross 
member portions that attach to the frame rails. Support gus 
sets may be use to strengthen the crossmember. Because the 
shape of the TACM changes for different frame rail heights 
and may require offset heights of crossmember portions, 
chassis construction must be changed for each configuration 
of the chassis. The height of the crossmember can be 
described as its distance from the ground when in use. This 
can also be referred to as vertical height of the crossmember. 
Also, the crossmember is cut and trimmed separately for each 
configuration. This can increase the cost, timing, and consis 
tency of the TACM. 
A trailing arm suspension is a vehicle Suspension that 

includes one or more arms that are connected between the 
axle and the chassis (here, the crossmember of the chassis). 
The arms generally extend from the rear axle to a location on 
the chassis (the crossmember) that is forward thereof. Two 
arms are usually used. 

SUMMARY OF THE INVENTION 

The invention relates to a center section for a crossmember 
of a vehicle chassis comprising a driveshaft hoop, crossmem 
ber attachment areas extending generally from opposing 
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2 
sides thereof, and trailing arm mounts on either side of the 
driveshaft hoop for attachment of one or more trailing arms to 
the center section. The crossmember attachment areas have 
heights that allow attachment of crossmember portions to the 
center section at offset heights. 
The invention also relates to a method of constructing a 

crossmember of a vehicle chassis comprising providing a 
center section having crossmember attachment areas of pre 
determined heights extending generally from opposite sides 
of a driveshaft hoop, and attaching crossmember portions 
within the crossmember attachment areas at heights that are 
offset from each other. 
The invention further relates to a method of manufacturing 

a center section of a crossmember of a vehicle chassis com 
prising providing crossmember attachment areas extending 
generally from opposing sides of a driveshaft hoop, and pro 
viding trailing arm mounts on either side of the driveshaft 
hoop for attachment of one or more trailing arms to the center 
section. The crossmember attachment areas have heights that 
allow attachment of crossmember portions to the center sec 
tion at offset heights. 
The invention may include the heights of the crossmember 

attachment areas being offset from each other, the center 
section comprising cast steel, and/or the crossmember por 
tions being inserted into the crossmember attachment areas at 
the desired heights and then welded within the crossmember 
attachment areas. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated 
herein and form part of the specification, illustrate the prior 
art and the present invention and together with the descrip 
tion, further serve to explain the principles of the invention 
and to enable a person skilled in the pertinent art to make and 
use the invention. 

FIG. 1 is a perspective view of a prior art NASCAR racecar 
chassis. 

FIG. 2A is a perspective view of a center section of a prior 
art crossmember. 

FIG. 2B is a front view of the center section of FIG. 2A. 
FIG. 2C is a side view of the center section of FIG. 2A. 
FIG. 2D is a bottom view of the center section of FIG. 2A. 
FIG.3 illustrates an embodiment of a crossmember center 

section of the present invention, attached to the rest of the 
crossmember. 

FIG. 4A is a perspective view of an embodiment of a 
crossmember center section of the present invention. 

FIG. 4B is a front view of the center section of FIG. 4A. 
FIG. 4C is a side view of the center section of FIG. 4A. 
FIG. 4D is a bottom view of the center section of FIG. 4A. 

DETAILED DESCRIPTION OF THE INVENTION 

In accordance with an embodiment of the present inven 
tion, a center section of a TACM is used to accommodate a 
variety of frame rail heights that are necessary based on 
varying NASCAR speedway requirements. The square cross 
member tubes extending between chassis frame rails (see 
FIG. 3) can be adjusted within the center section to accom 
modate differing frame rail heights and resulting differences 
in crossmember heights. Thus, the height of a crossmember 
attached to one side of the center section need not have the 
same height as a crossmember attached to the other side of the 
center section. As can be seen in FIGS. 3 and 4B, the cross 
member attachment sections of the centersection are offset to 
facilitate offset heights of the crossmembers. Thus, a fixed 
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height of the center section accommodates a variety of 
heights for the crossmembers. In stating that the heights of the 
crossmember attachment sections of the center section are 
offset, the present invention contemplates a portion of the 
crossmember attachment sections of the centersection being 
offset. In a case where the intended speedways would never 
require the crossmember to have a uniform height, the present 
invention also contemplates the crossmember attachment 
sections of the center section being completely offset—that 
is, having no overlap in height. 

It is to be understood that the crossmembers will not always 
be offset. For example, on a road course like Watkins Glen 
International Speedway in New York, the crossmembers will 
not be offset. However, on an oval track with high banking 
like Bristol Motor Speedway in Tennessee, the crossmembers 
are offset. The amount of offset and height variation accom 
modated by the crossmember attachment areas of a center 
section in accordance with the present invention preferably 
allows a single center section to be used in all variations of 
NASCAR speedways—without the crossmember needing to 
be cut and trimmed separately for each configuration. Thus, 
the height of the crossmember attachment areas may vary, 
along with the offset, and remain within the scope of the 
invention. FIG. 3 illustrates offset crossmembers attached to 
an embodiment of a center section. This exemplary embodi 
ment does not specifically illustrate trailing arm mounts on 
the center section. 

Thus, a single center section can be use for all configura 
tions without requiring cutting, trimming, or welding. This 
can reduce construction time significantly because of the 
reduced number of Subcomponents compared with tradi 
tional methods of manufacturing TACMs. Also, having a 
common center section among configurations increases the 
build consistency among chassis. Because the amount of 
welding is reduced, the possibility of resulting local metal 
warping can also be reduced. The center section comprises a 
Suitable strong material Such as cast steel, aluminum, other 
metals, or carbon fiber. 

During a race, a significant load is applied to the trailing 
arm mounts of the TACM. This can cause prior art mounts to 
deform and/or crack in the areas of welding. The center sec 
tion of the present invention greatly increases stiffness and 
strength of the mounting area by requiring less welding dur 
ing construction, particularly when cast, and therefore can 
reduce fatigue failures such as deformation and cracking. 
As discussed above, FIG. 3 illustrates an embodiment of a 

center section of the present invention with offset crossmem 
bers attached to its crossmember attachment areas. As can be 
seen, a vehicle driveshaft will extend through the driveshaft 
hoop at a fixed height, and the crossmember attachment areas 
will facilitate a variety of crossmember attachment heights, 
aligned or not, given the fixed height of the centersection. The 
trailing arm mounts can have any Suitable configuration to 
facilitate proper mounting of the trailing arms to the center 
section. The illustrated embodiment shows three mounting 
holes to allow adjustable trailing arm attachment. More or 
less holes are contemplated, as are other Suitable configura 
tions for the mounting area. 

FIGS. 4A-4D illustrate an embodiment of a center section 
of the TACM of the present invention. As shown in FIG. 4B, 
the center section includes crossmember attachment area A 
and crossmember attachment area B extending in opposite 
directions from either side of a driveshaft hoop. Crossmem 
ber attachment area A and crossmember attachment area B 
have top Surfaces T and T, respectively. The top surfaces T. 
and T having vertical heights (distances from the ground 
(not shown) when in use) H and H, respectively. Cross 
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4 
member attachment area A has an area height AH and cross 
member attachment area Bhas an area height AH that can be, 
as illustrated, the same as area height AH. An area of "no 
offset is indicated, wherein crossmember portions can be 
attached to the center section at the same vertical height. In 
addition to the indicated area of no offset, is an offset area A 
extending vertically above the area of no offset, and an offset 
area B extending vertically below the area of no offset. Cross 
member portions can be offset by varying their attachment 
height within the no offset area and into the offset areas A and 
B. For maximum offset, a crossmember portion is attached at 
an uppermost height in offset area A on the left side of the 
illustrated center section and the other crossmember portion 
is attached at a lowermost height in offset area B on the right 
side of the illustrated center section. 
As stated above, the amount of offset and height variation 

accommodated by the crossmember attachment areas of a 
center section preferably allows a single center section to be 
used in all variations of NASCAR speedways. Thus, the 
height and offset of the crossmember attachment areas may 
vary. The present invention contemplates a variety of ways to 
attach the crossmember portions to the centersection, Such as 
by inserting the crossmember portions into the crossmember 
attachment areas at the desired heights and then welding them 
in place. 

It is to be understood that the present invention contem 
plates generally a center section for a crossmember, regard 
less of whether the Suspension is trailing arm or the way in 
which the chassis is attached to the Suspension. The present 
invention is intended to accommodate driving terrain and 
speedways other than those sponsored by NASCAR. Indeed, 
the heights of the crossmember attachment areas need not be 
offset, but rather could provide enough height to allow cross 
members to be attached in suitably offset positions without 
requiring the areas themselves to be offset. Further, the 
present invention contemplates having only one of the cross 
member attachment areas having an extended height to allow 
offset, with the other attachment area having a fixed point of 
attachment. 
What is claimed is: 
1. A method of assembling a crossmember of a vehicle 

chassis, the crossmember comprising a centersection and two 
side portions, the method comprising: 

forming the center section with crossmember attachment 
areas extending from opposing sides of a driveshaft 
hoop: 

inserting each side portion into a respective crossmember 
attachment area; 

adjusting each side portion vertically to a desired height 
with respect to the crossmember attachment area; and 

attaching each of the side portions to the respective cross 
member attachment area at the desired height 

wherein heights of the crossmember attachment areas are 
vertically offset from each other to further allow attach 
ment of crossmember portions to the center section at 
offset heights. 

2. The method of claim 1, further comprising welding the 
side portions to the crossmember attachment areas. 

3. The method of claim 1, wherein the center section com 
prises cast steel. 

4. The method of claim 1, wherein the center section com 
prises aluminum or carbon fiber. 

5. The method of claim 1, wherein the centersection can be 
used in all variations of NASCAR speedways without being 
cut and trimmed separately for each configuration. 

6. A center section for a crossmember of a vehicle chassis, 
the crossmember further comprising a first side portion hav 
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ing a first side portion area height and a second side portion 
having a second side portion area height, the center section 
comprising: 

a driveshaft hoop: 
a first crossmember attachment area having a first area 

height and extending from the driveshaft hoop in a first 
direction, the first crossmember attachment area com 
prising a first top surface configured to have a first ver 
tical distance from the ground when the centersection is 
in use; and 

a second crossmember attachment area having a second 
area height and extending from the driveshaft hoop in a 
second direction substantially opposite from the first 
direction, the second crossmember attachment area 
comprising a second top Surface configured to have a 
second Vertical distance from the ground when in use, 

wherein the second vertical distance is different than the 
first vertical distance, and 

wherein the first side portion is configured to attach to the 
first crossmember attachment area and the first side por 
tion area height is less than the first area height of the first 
crossmember attachment area so that the first side por 
tion can attach to the first crossmember attachment area 
at a variety of Vertical heights, and 

wherein the second side portion is configured to attach to 
the second crossmember attachment area and the second 
side portion area height is less than the second area 
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height of the second crossmember attachment area So 
that the second side portion can attach to the second 
crossmember attachment area at a variety of Vertical 
heights. 

7. The centersection of claim 6, wherein a no offset portion 
of the first area height and a no offset portion of the second 
area height extend over the same vertical distance from the 
ground when the center section is in use, and 

wherein a portion of the first area height extends vertically 
above the no offset portion of the first area height. 

8. The center section of claim 7, wherein a portion of the 
second area height extends vertically below the no offset 
portion of the second area height. 

9. The center section of claim 6, comprising cast Steel. 
10. The center section of claim 6, wherein the center sec 

tion can be used in all variations of NASCAR speedways 
without being cut and trimmed separately for each configu 
ration. 

11. The center section of claim 6, wherein the first and 
second side portions are inserted into respective crossmember 
attachment areas so that a distance of the first side portion 
from the ground differs from a distance of the second side 
portion from the ground when the center section is in use. 

12. The center section of claim 11, wherein the side por 
tions are welded within the crossmember attachment areas. 


